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Re: 202XVS.202C 

The 202X and 202C VCAs are stmtlar in performance and identical In pin 
configuration. The main differences between the 202X and 202C are in the 
Input and output Impedances used (the 202X uses much lower Impedances). 
Further, there Is an Internal Input ImpedaiKe In the 202X of i .25k 0, so the 
Input wmJ output resistors mu^ be skewed by 1.25k to keep the vgHagg 
gain OdB with OV at the control port (When E^-OV, the currefl t galh Is OdB). 

Another difference Is In the control-port Impedances, if the VCAs are 

controlled by means of an directly to the control port, this will 

not matter. However, If a resistor Is Inserted in serles.with the control 
port to scale the control voltages, It will need to be changed. 

A minor change Is in the resistor feeding the symmetry pin (200k in the 
202X, and IM in the 202C). Finally, the 202X consumes more power than 
the 20X (30mA vs ^out 5 mA), and It may run warmer as a result. 



On the following page, you will find typical circuits for the two vCAs. 

Regarding the proposed 202XL, the circuit diagram for the 202X will 
continue to apply. The only difference will be In dc offset at large 
aSl^^tors. When the 202X is turned off to beyond - 1 OOdB. there 
Is the possibility of a dc offset of several millivolts. This will not be the 
case for the 202XL The new VGA should shut off to -l20dB without any 
difficulty (although there may be more than -l20dB of leakage on the PC 
board itself). (Note that the 202C was originally specified to attenuate 

down to - 1 0Ocffl.l 

If you have more questions that are not answered here, please fax again, 



Regards, 
Bill Allen 




Typical Circuit Diagram ror the dbx 202X VCA 



+ 15Y 




Typical Circuit Diagram for the dbx 202C VCA 

+ 15V 
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2001 VOLTAGE COUTROLLEU AMPUFIER PATA 




Tht lateJit. in dbx high ie.cknologi/ hm Ae^uCte.d in the. cAeation a low 
diitoAtion, low noiae, high bandwidth ooltage contAoUed ampliiieA. The 
2001 appAoacheA immeoJiUAahly low inteA-modalation and total hofmonic dii- 
toAtion independent oi gain, input on output leveli. The ali-diicAete 
deiign booiti a. minimum gain- bandwidth pAoduct oi 50 MHz, AeAulting in ^ull 
audio bandwidth at 60 dB o^ gain with complete iAeedom {^Aom ilew Aate 
Aeiated pAoblemi. 

The gain ueA6ud contAol voltage ehoAacteAiitic& oi the dbx Model 2001 oAe 
an exponential function {20 dB/volt] allowing the u6eA to eoiiiy and accu- 
Aately pAogAom the gain diAectly in dE. 

The dbx Model 2001 ii a cuAAent in, euAAent out device. By choosing appAo- 
pAiate input and output AeiiitoAi, the VCA can be optimized to iit the need6 
oi the uiZA. Like all dbx VCA^ it ii a complete unit Aequining a minimum 
amount oi exteAnal componenti. 




SPECIFICATIONS 



PoweA Supply 


BipoloA 12U to 27V 


Gain contAol Aange 


-100 to +60 dS 


Gain contAol comtant 


-20 dB/V 


T. H, V. at any gain 
any input OA output 
level 


<100 ppm, 
typica^y <30 ppm 


IM ViitoAtion at any 
gain 


<100 ppm 


Output noiie, unity 
gain 

Pin • Root « 1 3K 


-il dBl/ \Aei IV RMS, 
20 kHz Bandwidth) 


FAequency Aeipome 


+0.02 dB dc to 
50 kHz, unity gain 
+0, -1 dB dc to 
20 kHz, +60 dB gain 


TAacking accuAacy 


+ li 


ContAol voltage 
ieedthAough 


<10mV, typically 
<5mV iAom -100 to 
+30 dB gain, <20mV 
to +60 dB oi gain 



PACKAGE DlMCNStOMS 





PIN connections 
{5AMEAS 202CANOa02] 






Mingficturfd undir ons or mors of thi foHowirt^ U£. p»untt: 3.6S1.618; 3,714, 46Z; 3.798.143; 4,101,849; 4,097,767. Othsr pstsrtti ponding. 
ai 2.5M-* 0001 20 Piimsd in USA 



dts ir 



71 CJiaosI StreeJ. Newton. Mhss. 021S5 



Tel’c'nnne; !S17'95J-3:10 



Telex 92-3S22 




202-C VOLTAGE CONTROLLED AMPLIFIER DATA 



Thli ngMity dtiigned Votta.g& Contnolte.d Amptii-LeA. o{{eAi a. ilgni^icAnt 
/jnpAovmtnt ovzA cuM.eMty avcutablz modeti. Tkz 202-C oiivu> tomA dUtoA- 
tion. cX thz iamz cuAAenX and noXiz tzveJU,, thzAzby incAZMing Xhz iua.blt 
dynamic Aangz. 

Tkz eAAOA zoAAzvtcon ciAojuitAy bcuIX into tkz 202-C t6 dz&tgnzd 4pzct{-icatty 
to Azducz dcstoAtion at kighzA cuAAznti, TkL& ti a.ppAoJUjnatzZy a {^tvz tvnzi 
Azduction tn IM dtitoAtion /Le^e/iencKd to a itandand dbx 202. ThU> ii at 
high itgrtaZ tz'^zti and ^ 20 do oi gain. 

Tkz impAovmznt in toAgz iignat handling capability alZouu a Azduction oi 
input nztooAk impzdancz wcCJi no incAZMZ in dintoAtion. Thin can az^cz tkz 
input noinz to zven loutzA tzvzZi. 

Tkz dbx 202-C Voltagz ContAoUzd Ampti^izA can bz utilizzd in vottagz 
contAottzd ajutomatzd caniolzi, {ittzki, gatzi, oiciJUatoAi, tznt in6tAwnznta- 
tion, and any othzA iignat modii(izAi whzAZ voltagz contAOlZzd amplification 
in dziiAablz. 



SPECIFICATIONS 



PowzA Supply 
Gain nangz 

Gain contAJol conitant 

Gain at Ec*0V 

Gain contAol input R 

DintoAtion at I kHz 
1-20 to *20 dB gain) 

I in * lo • 10 uA 

I in * lo * 100 uA 

IM DintoAtion 
{60 Hz/7 kHz 9 4:11 

+ 20 dB gain 

0 dB gain 

Input/ Output 
Noinz CuAAznt 

FAzquzncy Rznpomz 



TAacking accuAacy 



BipoloA 15V * Si 
-100 to *40 dB 
-50mV/dB 
0 dB ^1 dB 
6S0n ^ 54 

.OJt typ 
,£)3i typ 

. 1% typ . 15% max 
. 054 typ . 74 max 

3 X 10’’^ A WHS 

±0.1 dB Unity Gain 
to 20 kHz 

+ 0.3 dB ± 20 dB 
Gain to 20 kHz 

* 1 % 



^ACKAOC OIM0NSIONS 





CONNCCTIONS 



Menuftcturtd und«r en« or mort of lh» following U^. paunti: 3«M1,618; 34714,462; 3«798,143; 4,101,649; 4,097,767. Othtr pmnu ptnding. 
4612JM-600126 Prtntod In U8A 



db^inc. • 71 Chapel Slraet, Newlon, Mass. 02155 • Telephone: {617)964-3210 • Telex 92-2522 




202 VOLTAGE COfmOUEV AMPLIFIER DATA 




The. dbx Voltage ContAolled Ampli^le'L oHeM exceptionally low naiie, 
extA.eme gcUn ^Longe, low dl&tOAJUon, and high ouekload capability. 



The 202 contnoli the naXio oi cuA/ient between the input and output poAt6. 
The input poAt l6 a humming junction [vIaMulI ground). The -cnpot cuAAent 
may be iet to any deii/ied value ion a given input voltage by choosing an 
appnopAiate input Ketiiton. The output it, a cwvient which mue>t ieed a 
iu/ming junction. CuMent-to -voltage conveuion ihould be penionmed by 
an openational ampliiieiL. The output voltage may be A et to any de&ined 
value by choosing the pnopen impedance in vie auMent-to-voltage conveAten. 
The natio oi input to output cuAAent in decibeli it pnopontional to the 
control pent voltage. 



The 202 may be uied with lineoA. tapen potentiometeAM to give a Unean 
decibel contAol chanacteAlitic. 



SPEClTKATlOm 

Supply Voltage 
Gain Aange 

Gain contnol conitant 

Gain at Ec*0V 

Gain control input R 

ViitOAtion, I in and 
I out 

lOv A max, gain ~20 • 
to +20 dB: 

2nd hoAmonic 

3nd hoAmonic 

Input 1 noite 
120 kHz nbw] 

fnequency neAponte 
Tnacking acciiAacf/ 



FACKAOC OlMCNSiONS 



UpotoA. ?5M + 51 
-100 to *40 dS 
-6ml//dB 
0 d8 +^ f dB 
197H * 2i 



.03t max 
,04i max 

3 X 10"'^ A RMS 

+0.1 d8 to 20 kHz 
Unity gain 

* n 



PIN OlAMETftK.040" 



”«o 




PIN CONNECTIONS 



Mingf«ctur*d und«r ent or mor« of th« followins ptttmt: 3,681,618; 3,714,462; 3,798,143; 4,101,849; 4,097,787. Othor ptnding. 



Inc. • 71 Chapel Street, Newton, MA 02155 • Telschcns: (517)56^+3210 



Telex 92.2S22 




APPLICATIONS 



This circuit is optimized tor professional audio applications where maximum input 
voltages reach about +20 dBV. The auoio-band noise of this circuit typically is -98 dBV 
and the gain is adjustable from -100 dB to +<f0 dB or more. 

The symmetry control should be adjusted for minimum harmonic distortion at unity 
gain (control voltage = 0 V). This control primarily affects the even-order distortion 
components. ‘ 

Note that unlike the case with other dbx VC As, the input and output resistors are 
not equal. This is because there is an internal resistance in series with the input pin of 
1,25 k-ohms, which ados to the external input resists. Therefore, for "normal" opera- 
tion (where 0 volts on the ccwitrol port corresponds to 0-dB gain), the input resistor 
should be less than the output resistor by 1.25 k. The formula for gain vs. control is: 

Gain = 1 0"*^c, or Gain (in dB) = -20 E^. 

The input and output resistors shown can be changed to suit a particular applica- 
tion. If lower noise is desired, the input and output resistors may be decreased at the 
expense of distortion at high input levels. If more noise can be tolerated, the input and 
output resistors may be increased, which will reduce the overall distortion. 

The capacitor Cf is required to stabilize the output amplifier. The output impedance 
of the 202X has a capacitive component that will cause the output amplifier to oscillate 
if Cf is not used. 

Care should be taken to prevent excessive noise or ac signals from appearing at the 
control port. These signals can cause intermoduiation distortion or noise moaulation due 
to the multiplicative nature of VCAs. 

SPECIFICATIONS 



Power -supply voltage 
Power-supply current 
Operating temperature 
Control-port sensitivity 
Gain accuracy 
Control-port impedance 
Internal input resistance 
Noise 



+ 15 V+10% 

30 mA" 

-10- +65“ C 
-20 dB/V 

+ 1 % of programed gain 
832 c^ms +2% 

1.25 k-ohms 

-98 OBV (20-kHz bandwidth) 



Distortion: all figures taken using circuit shown with input + output voltage = 

5 V rms. With lower (and more typical) voltages, distortion is sharply reduced. 



THD, 1 kHz ; 
+20-dB gam 
0-dB gain 
-20-dB gain 



0.03% typical, 0.08% maximum 
0.01% typical, 0.02% max 
0.03% typical, 0.08% max 



IMP, 60 Hz + 7 kHz »;1 (SMPTE) 
+2 0-dB gain 
0-dB gain 
-20-dB gain 



0.1% typical, 0.15% max 
0.01% typical, 0.02% max 
0.1% typical, 0.15% max 




dbx 202X Voltage-ControlJed Amplifier 



The dbx 202X voltage-controlled amplifier is a high-performance VGA designed for 
audio or instrumentation applications where low distortion, low noise, and exceptional 
gain-control characteristics are of primary importance. The 202X has been designed 
using proprietary integrated-circuit technology, resulting in improved reliability and 
lower cost. 

The 202X is pinout-compatible with all other dbx modular VCAs (2U2, 202C, 2001). 
In almost ail cases, the 202X can be used in place of other dbx VCAs with only a simple 
resistor change. 

These VCAs may be used in VCF and VCO designs as well as in mixing-console 
applications including voltage-controlled faders, voltage-controlled panners, voltage- 
controlled equalizers, and console-automation systems. 



The pinout of the 202X is shown below. 
V* E. 

i h 




'out 



SYM 



Notes: V+, V-i supply connections, nominally +15 V +10* 

GND: ground, connected to user's analog ground 

lout* current-output pin, normally connected to an op-amp current-to- 
voltage converter 

^in* Pl*i» normally connected to an input resistor 

E^: gain-control voltage, -20 dB/V 

Sym; symmetry pin, used to adjust for minimum distortion at 0-dB gain 



TYPICAL CIRCUrr 




V- 





APPLICATIONS 



This circuit is optimized for professional audio applications where maximum input 
voltages reach about +20 dttV. The audio-band noise of this circuit typically is -98 dBV 
and the gain is adjustable from -120 to +40 dB. 

The symmetry control should be adjusted for minimum harmonic distortion at unity 
gain (control voltage = 0 V). This control primarily affects the even-order distortion 
components. 

Note that unlike tne case with other dbx VCAs, the input and output resistors are 
not equaL Tnis is because there is an internal resistance in series with the input pin of 
1.25 k-onms, which adds to the external input resistor. Therefore, for "normal" opera- 
tion (where 0 volts on the control port corre^onds to 0-dB gain), the ir^ut resistor 
should be less than the output resistor by 1.25 k. The formula for gain vs. control is: 

Gain = i0"^c, or Gain (in dB) = -20 Eg 



The input and output resistors shown can be changed to suit a particular applica- 
tion. If lower noise, is desired, the input and output resistors may be decreased at the 
expense of distortion at h^h input levels. If more noise can be tolerated, the irput and 
output resistors may be increased, which will reduce the overall distortion. 

The capacitor Cj is required to stabilize the output amplifier. The output 
impedance of the 202XL has a capacitive component that will cause the output amplifier 
to oscillate if Of is not used. 

Care should be taken to prevent excessive noise or ac signals from appearing at the 
control port. These signals can cause intermoduiation distortiwi or noise modulation due 
to the multiplicative nature of VCAs. 



SPECIFICATIONS 



Power-supply voltage 

Power-supply current 

Operating temperature 

Control-port sensitivity 

Thermal drift of gain-control constant 

oain accuracy, room temperature 

Control-port.impedance 

Internal input resistance 

Noise 

Change in offset w/gain 



+15 V +10* 

26 mA'typical, 34 mA maximum 
-10 to +65 degrees C 
-20 dB/V 

0.33% of gain per degree C 
+2% of programed gain 
839.3 ohms +1 % 

1.25 k-ohms 

-98 dBV (20-kHz bandwidth) 
Less than 1 mV, -120 to 0 dB 
Less than 3 mV, 0 to +20 dB 



Oistortion figures are for the circuit shown and input + output voltage = 5 V rms. 
With lower, more typical voltages, distortion is sharply reduced. 



THD, 1 kHz; 
+20-db gain 
0-db gain 
-20-dtJ gain 



0.03% typical, 0.05% maximum 
0.01% typical, 0.03% max 
0.03% typical, 0.05% max 



IMP (SMPTE. 60 + 7k Hz 4:1) 
+20-dB gain 
0-dB gain 
-20-dB gain 



0.1% typical, 0.2% max 
0.03% typical, 0.12% max 
0.1% typical, 0.2% max 



Specifications arc subject to change. 




PRELIMINARY 



202XL 

Voltage-Controlled Ampliiier 



The dbx 202XL voltage-controlled amplifier is a high-performance VGA designed for 
audio or instrumentation applications where low distortion, low noise, and exceptional 
gain-control characteristics are of primary importance. The 202XL has been designed 
using proprietary integrated-circuit technology, resulting in improved reliability and 
lower cost. 

The 202XL is pinout-compatible with ail other dbx modular VCAs (202, 202C, 2001, 
202X1. In almost all cases, the 202XL can be used in place of other dbx VCAs with only a 
simple resistor change. 

These VCAs may be used in VCF and VCO designs as well as in mixing-console «^>pli- 
cations including voltage-controlled faders, voltage-controlled panners, voltage-control- 
leo equalizers, and console-automation systems. 

The pinout of the 202XL is below: 

V- 



GNO 



V- SYM 

Notes: V+, V-: supply connections, nominally +15 V +10:6 

GNO: ground, connected to user's analog ground 

•out* current-output pin, normally connected to an op-amp current-to- 
voltage converter 

lir:: current-input pin, normally connected to an input resistor 
E^t gain-control voltage, -20 dB/V 

Sym: symmetry pin, used to adjust for minimum distortion at 0-dB gain 
TYPICAL CIRCUIT 



BOTTOM 

VIEW 



out 








